A thirty-three year study of mountain goats (Oreamnos americanus) in their natural habitat revealed an unexpected plasticity in their reproductive pattern that was correlated with herd size. Females in this study population retained their offspring as yearlings (biennial reproduction) for the rst sixteen years of the study while the population was stable or declining, whereas they did not retain yearlings (annual reproduction) for the next ten years while the population was increasing. Females again retained their offspring during the last seven years of the study when the population was either stable or decreasing. Offspring who are considered as retained are those who are allowed to remain within a few meters of their mothers at all times, who share food resources with their mothers, and who are allowed to nurse. Yearlings who are not retained (their mothers reproduce annually) are forced to remain many meters distant from their mothers, are unable to share food, and are never allowed to nurse. Individual differences were evident in females with respect to whether they reproduced annually or biennially. In some cases females reproduced annually for several years and subsequently shifted to a biennial mode of reproduction. In other cases, however, known individuals maintained a biennial pattern when the majority of the females were reproducing annually. Surprisingly, the rate of survival of both young of the year and yearlings was not affected by the mother's mode of reproduction. The data presented here support the idea that members of this population commonly reproduced every other year rather than that they reproduced every year, but often lost their offspring. 
Introduction
Variation in reproductive strategy has been related to biotic and abiotic factors such as environmental in uences (Barash, 1974; Wasser & Barash, 1983; Horn & Rubenstein, 1984; Albon et al., 1987) , physiological condition (Guilbert & Goss, 1932; Lochmiller et al., 1986) , and reproductive suppression (Rood, 1978 (Rood, , 1980 Frame et al., 1979; Kleiman, 1979; Altmann, 1980; Dunbar, 1980; Packard & Mech, 1980; Jarvis, 1981; Wasser, 1983; Faulkes et al., 1991; Wolff, 1997) . Such variation has been found both among individuals and among species in the case of environmental in uences, and among individuals in studies of reproductive suppression and physiological condition. In a 33 year study, I have found an unusual occurrence of reproductive plasticity among female mountain goats (Oreamnos americanus), in which most members of a population simultaneously switched from a biennial to an annual mode of reproduction. Since available evidence indicates that most wild ungulates, including other populations of mountain goats, reproduce annually (Chadwick, 1977; Eisenberg, 1981) , a biennial reproductive cycle was not anticipated. When these animals bred biennially, they retained their offspring, that is females allowed their yearlings to remain within a few meters, share food resources with their mother, and occasionally to nurse.
Previous work on mountain goats (Brandborg, 1955; Lentfer, 1955; Holroyd, 1967) had established a general outline of their social behaviour. A more detailed study of social behaviour, particularly aggressive behaviour, was carried out by Chadwick (1977) . Hutchins (1984) investigated one aspect of social behaviour-mother-offspring relationships in detail, and included the use of marked individuals. Hutchins's population was an introduced one, stemming from introductions in the 1920s on the Olympic Peninsula in Washington State. In part of the study area the animals had reached high density (probably as a result of earlier provisioning of salt to create an arti cial mineral lick). Some females retained offspring, most often as yearlings, sometimes as two-year olds.
An obvious consequence of switching from biennial reproduction (in which offspring are retained) to annual reproduction (in which offspring are not retained) is that such a switch potentially doubles the number of offspring produced by each female. There are, however, costs to such a shift (Trivers & Willard, 1973) . One of the most obvious costs is a potential shortening of a female's reproductive life span. A long-term study of bighorn sheep
